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Abstract. We report the results of our search for magnetic fields in a representative sample
of classical Be stars carried out during 2006-2008 using low-resolution spectropolarimetry with
FORS1 at the VLT. Among the 28 classical Be stars studied, detections of a magnetic field were
achieved in seven stars (i.e. ~25%). The detected magnetic fields are rather weak, not stronger
than ~150G. Among the Be stars studied with time series, one Be star, A Eri, displays cyclic
variability of the magnetic field with a period of 21.12 min.
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1. Introduction

A number of physical processes in classical Be stars (e.g., angular momentum transfer
to a CS disk, channelling stellar wind matter, accumulation of material in an equatorial
disk, etc.) are more easily explainable if magnetic fields are invoked (e.g. Brown et al.
2004; Cassinelli et al. 2002). Maheswaran (2003, 2005) developed the Magnetic Rotator
Wind Disk model, in which Keplerian disks may be formed by magnetic fields of the order
of a few tens of Gauss. Very recently, Maheswaran & Cassinelli (2009) obtained solutions
for the structure and evolution of a protodisk region, i.e. the disk region that is initially
formed when wind material is channelled by dipole-type magnetic fields towards the
equatorial plane, showing that magnetorotational instability may assist in the formation
of a quasisteady disk. According to their calculations, magnetic fields of the order of a
few tens of Gauss will be able to channel wind flow into a protodisk region. Due to the
high rotation of Be stars and the presence of strong Balmer emission lines, magnetic field
measurements are difficult. We report here the results of our search for magnetic fields
in a representative sample of classical Be stars carried out during four observing runs in
the years 2005-2008 using low-resolution spectropolarimetry with FORS 1 at the VLT.

2. Results and Discussion

During our runs with FORS1 using low-resolution (R 2000 and 4000) spectropolari-
metric data we studied 28 Be stars in the range of spectral classes from B9 to O8. Among
this sample the detections of a magnetic field were achieved in 8 stars, most of them just
occasionally on single nights (Hubrig et al. 2007; 2009a; 2009b). The magnetic fields of
Be stars appear to be very weak, generally of the order of 100G and less. Significant
polarization features have been revealed in CS components of the Ca II K&H lines in the
spectra of 5 Be stars. No doubt that these lines are of circumstellar (CS) origin. These
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features are likely to be formed in the equatorial gaseous disks surrounding the stars. Be-
sides, a clear Stokes V signature is observed in a redshifted absorption component of the
Hpg line profile in the spectrum of HD58011. Profiles of such a type are indicators of the
presence of matter infall from the CS disk onto the star. Therefore, we can assume that
the infalling flow in the CS envelope of HD58011 is magnetized. Note that the magnetic
field detection in Be stars is independent of their spectral classes and was achieved for
stars of spectral types from B9 to O8. In a framework of our observing programs we also
carried out time resolved magnetic field measurements of nine classical Be stars. We were
able to obtain during one hour 20-30 consecutive measurements for the stars depending
on its brightness.

In the obtained amplitude spectra a 2.40 peak corresponding to a period of 21.12 min
was detected in the data set of measurements carried out using hydrogen lines in the
star A Eri in August 2006. This peak appears at a 2.20 in the data set of measurements
carried out using the whole spectrum. Note, however, that our observations obtained 16
months later on two consecutive nights on 2007 November 27 and 28 over few hours did
not reveal any significant periodicity in any of the data sets. Other Be stars: QY Car,
0 Cen, a Ara, and € Tuc show weak signals in the Fourier transforms of our data sets,
corresponding to periods of 21.86 min, 27.74 min, 9.37 min, and 4.27 min, respectively.

Actually, we found that five stars out of nine from our program with time series show
periodic phase variations of magnetic fields with short periods (minutes, tens minutes).
Since the topology of the magnetic field is not known, it is difficult to estimate the impact
of non-radial pulsations causing strong line asymmetries on our measurements. It is quite
possible that lines of different elements behave differently with respect to their pulsation
amplitudes and shapes of the line profiles. Nevertheless, non-radial pulsations can be
responsible for a periodic spectral and photometric variability observed on short-term
scales (less than 1 day).

3. Conclusions

Our search for magnetic fields in Be stars revealed that while their magnetic fields are
rather weak, fields of the order of 100G and less are not rare (7 Be stars out of 28 or ~1/4).
Since a large fraction of stars in our sample was observed only once, a non-detection of
their magnetic field may be explained by temporal variability of their magnetic fields. A
cyclical variability with short periods (minutes, tens of minutes) was detected in 5 stars
out of nine with time series. Observations of Be stars at different stages of their phase
transition “Be—Be-shell—normal B” would be very useful for understanding of the role
of magnetic fields to Be-phenomenon. It is beyond doubt that magnetic fields are present
in Be stars, but they are not strong !
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